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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high frequency 
switch module for multi-band having an excellent 
electric characteristics. 

SOLUTION: The switch module is constituted of a 
branching filter circuit for dividing plural 
transmission/reception systems of different pass bands 
to respective transmission/reception systems and 
switch circuits for switching each 

transmission/reception system to a transmission system 
and a reception system. The branching filter circuit 
comprises a low-pass filter circuit consisting of a 
distributed constant line, high-pass filter circuit 
comprising a capacitor, first series resonant circuit and 
second series resonant circuit. The low-pass filter is 
connected between a common terminal of the plural 
transmission/ reception systems and the switch circuit, 
at the latter step of the low-pass filter, the first 
resonant circuit is arranged between a terminal of the 
low-pass filter and a grounding point, the high pass-filter 

is connected between the common terminal and another switch circuit, at the latter step of the 
high- pass filter, the second resonant circuit is arranged between a terminal of the high— pass 
filter and the grounding point. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the high frequency switch module for multi-bands which has the branch circuit 
which divides into each transceiver system two or more transceiver systems from which a 
passband differs, and the switching circuit which changes a transmitting system and a receiving 
system to each of each of said transceiver system. The low pass filter circuit where said branch 
circuit consists of a distributed constant line, and the high-pass filter circuit which consists of a 
capacitor, It has the 1st series resonant circuit and 2nd series resonant circuit which consist of 
a distributed constant line and a capacitor. Said low pass filter circuit is connected between 
common terminals and switching circuits common to two or more transceiver systems. In the 
latter part of this low pass filter circuit The 1st series resonant circuit is arranged between the 
end of a low pass filter circuit, and a gland, and said high-pass filter circuit is connected between 
said common terminal and other switching circuits. In the latter part of this high-pass filter 
circuit The high frequency switch module for multi-bands characterized by arranging the 2nd 
series resonant circuit between the end of a high-pass filter circuit, and a gland. 
[Claim 2] It is the high frequency switch module for multi-bands characterized by said switching 
circuit considering diode and a distributed constant line as the main configuration, and a part of 
said branch circuit and switching circuit [ at least ] being constituted by said electrode pattern 
in the layered product of an electrode pattern and a dielectric layer, and arranging said diode on 
said layered product, and being constituted. 

[Claim 3] The high frequency switch module for multi-bands according to claim 1 or 2 
characterized by being the SAW filter from which it has a filter circuit in each receiving system 
of said diode switch circuit, and which the filter circuit concerned consists of by arranging on a 
layered product. 

[Claim 4] It is the high frequency switch module for multi-bands according to claim 1 to 3 which 
has a distributed constant line and the low pass filter circuit which consists of capacitors in each 
transmitting system of said switching circuit, and is characterized by constituting the distributed 
constant line of the low pass filter circuit concerned, and some capacitors [ at least ] with said 
electrode pattern in the layered product of an electrode pattern and a dielectric layer. 
[Claim 5] The branch circuit which divides into each transceiver system two or more transceiver 
systems from which a passband differs, The switching circuit which changes a transmitting 
system and a receiving system to each of each of said transceiver system, The filter circuit 
which passes the specific signal of each receiving system of the switching circuit concerned, 
Have the matching circuit of said switching circuit and filter circuit, and said branch circuit 
consists of LC circuits. Said switching circuit considers diode and a distributed constant line as 
the main configuration, and said filter circuit consists of SAW filters. Said matching circuit 
consists of a capacitor or an LC circuit. LC circuit of said branch circuit, and the distributed 
constant line of said switching circuit It is constituted by said electrode pattern in the layered 
product of an electrode pattern and a dielectric layer, and said diode and SAW filter are arranged 
and constituted on said layered product. To the outside surface of said layered product The high 
frequency switch module for multi-bands characterized by forming the common terminal of two 
or more of said transceiver systems, each transmitting system terminal of each of said 
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transceiver system, and a receiving system terminal, and forming at least one grand terminal in 
each side face of said layered product. 

[Claim 6] The high frequency switch module for multi-bands according to claim 5 characterized 
by having a distributed constant line and the low pass filter circuit which consists of capacitors 
in each transmitting system of said switching circuit, and building the distributed constant line of 
the low pass filter circuit concerned, and some capacitors [ at least ] in said layered product. 
[Claim 7] Said layered product has two or more grand electrodes. The electrode pattern for the 
distributed constant lines of said switching circuit The electrode pattern for the capacitors of 
the low pass filter circuit which is formed in the field inserted into said grand electrode, and is 
arranged at the electrode pattern for the capacitors of said branch circuit, and each transmitting 
system of a switching circuit The inside of the grand electrode which sandwiches the electrode 
pattern for the distributed constant lines of said switching circuit, The electrode pattern for the 
distributed constant lines of the low pass filter circuit which is formed in the upper part of an 
upper grand electrode through a dielectric layer, and is arranged at the electrode pattern for the 
distributed constant lines of said branch circuit, and each transmitting system of said switching 
circuit The high frequency switch module for multi-bands according to claim 4 or 6 characterized 
by being formed in the upper part of the electrode pattern for said capacitors through a 
dielectric layer. 

[Claim 8] They are claims 4 and 6 characterized by for said branch circuit and said low pass 
filter circuit separating to another field of the horizontal direction of said layered product in said 
layered product, and being formed, or a high frequency switch module for multi-bands given in 
either of 7. 

[Claim 9] The high frequency switch module for multi-bands according to claim 7 characterized 
by forming the electrode pattern for mounting an SAW filter in the outside surface of said 
layered product, and at least one of the electrode patterns concerned connecting through said 
grand electrode and through hole. 

[Claim 10] The high frequency switch module for multi-bands according to claim 7 or 9 
characterized by forming more greatly than other electrode patterns the area of the electrode 
pattern connected with said grand electrode among the electrode patterns for mounting the 
SAW filter formed in the outside surface of said layered product. 

[Claim 11] Claims 3 and 5 characterized by detaching the electrode pattern for mounting the 
SAW filter formed in the outside surface of said layered product, the electrode pattern for the 
distributed constant lines of a switching circuit, and at least 80 micrometers or more of 
electrode patterns for the distributed constant lines of said branch circuit in the direction of a 
laminating, and arranging them in it thru/or the high frequency switch module for multi-bands 
given in either of 1 0. 

[Claim 12] Claim 2 characterized by arranging the metal casing which surrounds the chip type 
element arranged on said layered product on said layered product thru/or one high frequency 
switch module for multi-bands of the publications to 1 1. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high frequency switch module for multi- 
bands which deals with the transceiver system from which a passband differs about the high 
frequency composite part used in high frequency bands, such as a microwave band. 
[0002] 

[Description of the Prior Art] The spread of cellular phones in recent years is astonishing, and 
function of a cellular phone and improvement in service are achieved. The proposal of a dual 
band cellular phone etc. is made as this new cellular phone. This dual band cellular phone deals 
with two transceiver systems to the usual cellular phone dealing with only one transceiver 
system. Thereby, a user can choose and use a convenient transceiver system. For example, in a 
dual band cellular phone, it corresponds to two systems of a GSM system (transmitting TX.880- 
915MHz, receiving RX.925-960MHz) as DCS1800 system (transmitting TX.1710-1785MHz, 
receiving RX.1 805-1 880MHz) and 2nd transceiver system. 

[0003] this invention person etc. has already proposed the high frequency switch module of a 
publication to JP,1 1-313003.A as a high frequency switch module for multi-bands which the 
switch module which consists of such cellular phones, using a branch circuit and a switching 
circuit as a switch for changing the signal path according to each frequency and two or more 
frequencies is used, and is used for said dual band cellular phone. The circuit block diagram of 
said high frequency switch module is shown in drawing 6 as an example. This high frequency 
switch module corresponds to two systems of a GSM system (transmitting TX.880-915MHz, 
receiving RX.925-960MHz) as 1st transceiver system as DCS1800 system (transmitting 
TX.1710-1785MHz, receiving RX.1 805-1 880MHz) and 2nd transceiver system, and is used for 
distribution with the antenna ANT of a dual band cellular phone, and each transceiver circuit of a 
GSM system and a DCS system. 
[0004] 

[The technical problem which invention will solve and to carry out] A high frequency switch 
module given in above mentioned JP,1 1-313003,A Using two notch circuits of LC parallel 
connection, connect the ends of said two notch circuits and it considers as a common terminal 
common to said two or more transceiver systems. Using the branch circuit of a configuration of 
having connected the other end of each of said notch circuit to said switching circuit, a part of 
said branch circuit and said switching circuit [ at least ] are built in the layered product of an 
electrode pattern and a dielectric layer, and chip type elements, such as diode, are arranged and 
constituted on said layered product. Resonance frequency was changed by dispersion of the 
dielectric layer thickness which constitutes a capacitor although excelled which is small 
components mark and may separate the RF signal of a desired frequency band spectrally by low 
loss, and said branch circuit had become the cause to which the insertion-loss property in a 
desired frequency band lowers dispersion and the product yield. Moreover, in the aforementioned 
cellular phone, it let conventionally the filter circuit arranged apart from the high frequency 
switch module for multi-bands in the high frequency signal of each receiving system at the 
mounting substrate pass, and the desired high frequency signal had been acquired. Although the 
SAW filter was chiefly used as this filter circuit, connection with the high frequency switch 
module for multi-bands is made through the matching circuit constituted in said mounting 
substrate, and it had become the cause of enlargement of a device, or a raise in cost. Then, this 
invention aims at offering the high frequency switch module for multi-bands of the one chip 
which was made in order to cancel such a trouble, was small, and offered the high frequency 
switch module for multi-bands excellent in electrical characteristics, and mounted the SAW filter. 

[0005] 

[Means for Solving the Problem] The branch circuit where the 1st invention divides into each 
transceiver system two or more transceiver systems from which a passband differs, And the low 
pass filter circuit where it is the high frequency switch module for multi-bands which has the 
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switching circuit which changes a transmitting system and a receiving system to each of each of 
said transceiver system, and said branch circuit consists of a distributed constant line, It has the 
high-pass filter circuit which consists of a capacitor, and the 1st series resonant circuit and 2nd 
series resonant circuit which consist of a distributed constant line and a capacitor. Said low pass 
filter circuit is connected between common terminals and switching circuits common to two or 
more transceiver systems. In the latter part of this low pass filter circuit The 1st series resonant 
circuit is arranged between the end of a low pass filter circuit, and a gland, and said high-pass 
filter circuit is connected between said common terminal and other switching circuits. In the 
latter part of this high-pass filter circuit It is the high frequency switch module for multi-bands 
which arranges the 2nd series resonant circuit between the end of a high-pass filter circuit, and 
a gland. 

[0006] In this invention, said switching circuit considers diode and a distributed constant line as 
the main configuration, and, as for a part of said branch circuit and switching circuit [ at least ], 
it is desirable for it to be constituted by said electrode pattern in the layered product of an 
electrode pattern and a dielectric layer, and to arrange and constitute said diode on said layered 
product. Moreover, it is also desirable to consider as the SAW filter constituted by arranging a 
band pass filter circuit in each receiving system of said diode switch circuit, and arranging the 
band pass filter circuit concerned on a layered product. Moreover, a distributed constant line and 
the low pass filter circuit which consists of capacitors are arranged in each transmitting system 
of said switching circuit, and, as for the distributed constant line of the low pass filter circuit 
concerned, and some capacitors [ at least ], it is also desirable that said electrode pattern 
constitutes in the layered product of an electrode pattern and a dielectric layer. 
[0007] The branch circuit where the 2nd invention divides into each transceiver system two or 
more transceiver systems from which a passband differs, The switching circuit which changes a 
transmitting system and a receiving system to each of each of said transceiver system, The 
filter circuit which passes the specific signal of each receiving system of the switching circuit 
concerned, Have the matching circuit of said switching circuit and filter circuit, and said branch 
circuit consists of LC circuits. Said switching circuit considers diode and a distributed constant 
line as the main configuration, and said filter circuit consists of SAW filters. Said matching circuit 
consists of a capacitor or an LC circuit. LC circuit of said branch circuit, and the distributed 
constant line of said switching circuit It is constituted by said electrode pattern in the layered 
product of an electrode pattern and a dielectric layer, and said diode and SAW filter are arranged 
and constituted on said layered product. To the outside surface of said layered product It is the 
high frequency switch module for multi-bands which the common terminal of two or more of said 
transceiver systems, each transmitting system terminal of each of said transceiver system, and 
a receiving system terminal were formed, and formed at least one grand terminal in each side 
face of said layered product. 

[0008] In the 2nd invention, it is desirable to arrange a distributed constant line and the low pass 
filter circuit which consists of capacitors in each transmitting system of said switching circuit, 
and to build the distributed constant line of the low pass filter circuit concerned and some 
capacitors [ at least ] in said layered product. 

[0009] In the 1st or 2nd invention, said layered product has two or more grand electrodes. 
Moreover, the electrode pattern for the distributed constant lines of said switching circuit The 
electrode pattern for the capacitors of the low pass filter circuit which is formed in the field 
inserted into said grand electrode, and is arranged at the electrode pattern for the capacitors of 
said branch circuit, and each transmitting system of a switching circuit The inside of the grand 
electrode which sandwiches the electrode pattern for the distributed constant lines of said 
switching circuit, The electrode pattern for the distributed constant lines of the low pass filter 
circuit which is formed in the upper part of an upper grand electrode through a dielectric layer, 
and is arranged at the electrode pattern for the distributed constant lines of said branch circuit, 
and each transmitting system of said switching circuit It is formed in the upper part of the 
electrode pattern for said capacitors through the dielectric layer. 

[0010] As for said branch circuit and the low pass filter circuit arranged at each transmitting 
system of said switching circuit, in said layered product, it is desirable to separate to another 
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field of the horizontal direction of said layered product, respectively, and to form in it. Moreover, 
it is desirable to connect through the grand electrode and through hole which formed the 
electrode pattern for mounting an SAW filter in the outside surface of said layered product, and 
were formed in the interior of a layered product in at least one of the electrode patterns 
concerned. 

[0011] It is also desirable to form more greatly than other electrode patterns the area of the 
electrode pattern connected with said grand electrode among the electrode patterns for 
mounting the SAW filter formed in the outside surface of said layered product. It is desirable to 
detach the electrode pattern for mounting the SAW filter furthermore formed in the outside 
surface of said layered product, the electrode pattern for the distributed constant lines of a 
switching circuit, and at least 80 micrometers or more of electrode patterns for the distributed 
constant lines of said branch circuit in the direction of a laminating, and to arrange them in it. 
[0012] It is the high frequency switch module for multi-bands which has arranged the metal 
casing which surrounds still more preferably the chip type element arranged on said layered 
product on said layered product. 
[0013] 

[Embodiment of the Invention] One example concerning this invention is explained to a detail 
below using drawing 5 from drawing 1 . Drawing 1 is the circuit block diagram of one example 
concerning this invention, and is the circuit block diagram of the high frequency switch module 
for dual bands. Drawing 2 is the representative circuit schematic of an example for constituting 
said circuit block diagram, in addition — although the part surrounded with the broken line in said 
representative circuit schematic is this example part and the capacitors CG2 and CP2 of the 
outside of that broken line, Resistance R, and inductances LG and LP are arranged on the circuit 
board etc. as external components — this external component — the inside of a layered product 
— or constituting on a layered product is also possible and it is not limited especially. With the 
circuit block diagram of this example, GSM is used as 1st transceiver system and DCS is used 
as 2nd transceiver system. And it has the composition of connecting these two transceiver 
systems and antennas of GSM and DCS. Using two series resonant circuits, the splitter part 
connected to Antenna ANT constitutes one notch circuit from a distributed constant line LF 2 
and a capacitor CF 1, and constitutes another notch circuit from a distributed constant line LF 3 
and a capacitor CF 3. And one notch circuit connects the distributed constant line LF 1 which 
functions as a low pass filter between Antenna ANT and a diode switch circuit, and is the latter 
part of this distributed constant line LF 1. It is arranged between the end of the distributed 
constant line LF 1, and a gland. Another notch circuit The capacitor CF 2 which functions as a 
high-pass filter between Antenna ANT and a diode switch circuit is connected, and it comes to 
arrange between the end of a capacitor CF 2, and a gland in the latter part of this capacitor CF 
2. Furthermore, a capacitor CF 4 may be connected to a serial in the latter part. This capacitor 
CF 4 is connected in order to raise the high-pass filter property of a spectral separation 
property. Moreover, this capacitor CF 4 is used also as a capacitor for DC cut of the 2nd 
switching circuit mentioned later. Thus, with constituting, in a branch circuit part, a desired 
frequency band shows a broadband insertion-loss property, and the damping property excellent 
in the unnecessary frequency band can be discovered. 

[0014] Next, the 1st switching circuit is explained. The 1st switching circuit is a switching circuit 
of the drawing 1 upside, and switches Transmission TX and Reception RX of a GSM system. This 
switching circuit SW considers two diodes DG1 and DG2 and two distributed constant lines LG1 
and LG2 as the main configuration, and, as for diode DG 1, the distributed constant line LG1 
where an anode is connected at Antenna ANT side, it connects and a cathode is connected 
[ Transmission TX side ] to a ground at that cathode side is connected. And the diode DG 2 by 
which the distributed constant line LG2 was connected between an antenna side and Reception 
RX, and the cathode was connected to the receiving side is connected, a capacitor CG 6 is 
connected to the anode of the diode DG 2 between grounds, and the electrical-potential- 
difference terminal VC 1 for diode control is arranged at the meantime. In this example, although 
the inductor LG arranged at the circuit board is connected to the electrical-potential-difference 
terminal VC 1 at a serial, in the layered product of the high frequency switch module for multi- 
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bands, a distributed constant line may be formed and Inductor LG may be formed. And a low 
pass filter circuit is inserted in a transmitting system (transmitting TX circuit side), and this low 
pass filter circuit consists of capacitors CG3, CG4, and CG7 with an inductor LG3, and is 
inserted between the diode DG 1 of a switching circuit SW, and the distributed constant line 
LG1. SAW filter SG is connected to the cathode side of said diode DG 2 through a matching 
circuit CG 5. In this example, the matching circuit CG 5 consists of capacitors, and is functioning 
also as a DC cut capacitor of a switching circuit. 

[0015] Next, the 2nd switching circuit is explained. The 2nd switching circuit is a switching 
circuit of the drawin g 1 bottom, and switches Transmission TX and Reception RX of a DCS 
system. This switching circuit SW considers two diodes DP1 and DP2 and two distributed 
constant lines LP1 and LP2 as the main configuration, and, as for diode DP 1, the distributed 
constant line LP 1 where an anode is connected at Antenna ANT side, it connects and a 
cathode is connected [ Transmission TX side ] to a ground at that cathode side is connected. 
And the diode DP 2 by which the distributed constant line LP 2 was connected between an 
antenna side and Reception RX, and the cathode was connected to the receiving side is 
connected, a capacitor CP 6 is connected to the anode of the diode DP 2 between grounds, and 
the electrical-potential-difference terminal VC 2 for diode control is arranged at the meantime. 
In this example, although the inductor LP arranged at the circuit board is connected to the 
electrical-potential-difference terminal VC 2 at a serial, in the layered product of the high 
frequency switch module for multi-bands, a distributed constant line may be formed and Inductor 
LP may be formed. And the low pass filter circuit inserted in a transmitting system (transmitting 
TX circuit side) consists of an inductor LP 3 and capacitors CP3, CP4, and CP7, and is inserted 
between the diode DP 1 of a switching circuit SW, and the distributed constant line LP 1. 
Moreover, while connecting and carrying out ground connection by Capacitor CGP, ground 
connection of the distributed constant line LP 1 of the distributed constant line LG1 of the 1st 
switching circuit and the 2nd switching circuit is carried out through the resistance R arranged 
at the circuit board. Moreover, you may use it as an electrical-potential-difference terminal VC 3 
for diode control, without connecting said resistance R section to a ground. SAW filter SP is 
connected to the cathode side of said diode DP 2 through a matching circuit CP 5. In this 
example, the matching circuit CP 5 consists of capacitors, and is functioning also as a DC cut 
capacitor of a switching circuit. 

[0016] Generally in the receiving circuit of a cellular phone, the low noise amplifier of a balanced 
signal input is arranged in the latter part of said SAW filters SG and SP. then — the case where 
may use the SAW filter of a balanced output as said SAW filters SG and SP, and SAW filters SG 
and SP are made into the SAW filter of an unbalanced output — further — the inside of a 
layered product — or it is also possible to constitute a balloon transformer as a balanced - 
unbalance conversion circuit on a layered product. 

[0017] Actuation of this switch module applies a predetermined electrical potential difference to 
the electrical-potential-difference terminal VC 1, when confirming transmission of a GSM 
system. Similarly, when confirming transmission of a DCS system, a predetermined electrical 
potential difference is applied to the electrical-potential-difference terminal VC 2. At the time of 
reception of a GSM system and a DCS system, an electrical potential difference is not applied to 
the electrical-potential-difference terminal VC 1 and the electrical-potential-difference 
terminals VC1 and VC2. In having the electrical-potential-difference terminal VC 3, it applies a 
predetermined electrical potential difference to the electrical-potential-difference terminal VC 3 
at the time of reception of a GSM system and a DCS system. This relation is shown in a table 1 . 
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[0019] Next, the plan of the high frequency switch module for multi-bands which mounted the 
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perspective view of the layered product part of the example in drawing 3 , and mounted an SAW 
filter and diode in drawing 4 for the internal structure of one example for constituting the equal 
circuit shown in drawing 2 is shown in drawing 5 . This example constitutes a branch circuit, a 
low pass filter circuit, and the distributed constant line of a switching circuit in a layered product, 
and constitutes the high frequency switch module which carried diode, the chip capacitor, and 
the SAW filter on that layered product, and one-chip-ized them. 

[0020] First, the internal structure of the layered product used for the high frequency switch 
module for multi-bands is explained. This layered product prepares the green sheet which 
consists of ceramic dielectric materials in which low-temperature baking is possible, on that 
green sheet, prints the conductive paste which makes Ag a subject, forms a desired electrode 
pattern, and carry out the laminating of it suitably, it is made to really calcinate, and it 
constitutes it. 

[0021] This internal structure is explained according to the order of a laminating below. First, on 
the lower layer green sheet 15, the grand electrode 31 is formed mostly on the whole surface. 
And the connection for connecting with the terminal electrodes 81, 83, 84, 87, 90, 92, 94, 96, 97, 
and 99 formed in a side face is prepared. 

[0022] Next, the laminating of the green sheets 14 and 13 of the dummy with which an electrode 
pattern is not printed is carried out. Two line electrodes 42 and 43 are formed in the green sheet 
12 on it, and four line electrodes 44, 45, 46, and 47 are formed in the green sheet 1 1 on it. The 
laminating of the green sheet 10 with which a through hole electrode (it is the through hole 
electrode which attached the round head to the duplex in drawing), and the line electrodes 48, 
49, and 50 were moreover formed is carried out, the laminating of the green sheet 9 with which 
the through hole electrode was formed on it is carried out, and the laminating of the green sheet 
8 with which the grand electrode 32 was formed on it is carried out. Cut a part, and it lacks or 
this grand electrode 32 serves as a clipped configuration so that a through hole electrode may 
be avoided. 

[0023] It connects suitably through a through hole and the line electrode formed in the field 
inserted into these two grand electrodes 31 and 32 forms the distributed constant line for 1st 
and 2nd switching circuit SW(s). It connects with a through hole electrode and the distributed 
constant line LP 1 of an equal circuit is constituted, the line electrodes 45 and 50 are connected 
with a through hole electrode, and the line electrodes 43 and 47 constitute the distributed 
constant line LG2 of an equal circuit, and it connects with a through hole electrode, the line 
electrode 42. and 46 and 48 constitute the distributed constant line LG1 of an equal circuit, and 
they constitute [ the line electrodes 44 and 49 are connected with a through hole electrode, 
and ] the distributed constant line LP 2 of an equal circuit. 

[0024] The electrodes 61, 62, 63, 64, 65, 66, 67, and 68 for capacitors are formed in the green 
sheet 7 by which a laminating is carried out on a green sheet 8. The electrodes 69, 70, and 71 
and the grand electrode 33 for capacitors are formed also in the green sheet 6 by which a 
laminating is carried out on it. The capacitor electrodes 72, 73, and 74 are formed in the green 
sheet 5 by which a laminating is carried out on it. 

[0025] Furthermore, on it, the laminating of the green sheet 4 with which the line electrodes 51, 
52, 53, 54, and 55 were formed is carried out, and the laminating of the green sheet 3 with which 
the line electrodes 56, 57, 58, and 59 were formed on it is carried out. Furthermore, a circuit 
pattern is formed in the green sheet 2 on it, and the land for loading component connection is 
formed in the topmost green sheet 1 . 

[0026] The inside of the electrode for capacitors of the green sheet 7 by which the laminating 
was carried out on the green sheet 8 with which the upper grand electrode 32 was formed, The 
electrodes 61, 62, 63, 64, 65, 67, 68, and 69 for capacitors Capacity is formed between the grand 
electrodes 32. The electrode 61 for capacitors CG4 of an equal circuit the electrode 62 for 
capacitors CG3 of an equal circuit the electrode 63 for capacitors CP4 of an equal circuit — the 
electrode 64 for capacitors — CP3 of an equal circuit — in the electrode 65 for capacitors, the 
electrode 67 for capacitors constitutes CG6 of an equal circuit, and the electrode 68 for 
capacitors constitutes a part of CF3 of an equal circuit for CF1 of an equal circuit. 
[0027] The capacitor electrode formed in green sheets 7, 6, and 5 forms capacity between **. 
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Moreover, among the capacitor electrodes 61, 62, and 69 CG7 of an equal circuit is constituted. 
Similarly among the capacitor electrodes 63, 64, and 70 CP7 of an equal circuit is constituted 
and CF4 of an equal circuit is constituted among the capacitor electrodes 66 and 71. Among the 
capacitor electrodes 71 and 73 CF2 of an equal circuit is constituted. Between the capacitor 
electrode 72 and the grand electrode 33 CP6 of an equal circuit is constituted, a part of CF3 of 
an equal circuit is constituted between the capacitor electrodes 74 and 68 and the grand 
electrode 33, and a part of CG6 of an equal circuit is constituted between the capacitor 
electrode 67 and the grand electrode 33. 

[0028] Moreover, the line electrodes 51 and 56 constitute LG3 of an equal circuit, the line 
electrodes 52 and 57 constitute LP3 of an equal circuit, the line electrodes 55 and 59 constitute 
LF3 of an equal circuit, the line electrodes 54 and 58 constitute LF1 of an equal circuit, and the 
line electrode 53 constitutes LF2 of an equal circuit from green sheets 4 and 3. 
[0029] These green sheets were stuck by pressure, it really calcinated, and the layered product 
was obtained. The terminal electrodes 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 
97, 98, and 99,100 were formed in the side face of this layered product. 

[0030] The lands 109, 110, 111, and 1 12 for connecting the land and metal casing for loading 
component connection are formed in the outside surface of a layered product. The inside of the 
lands 101, 102, 103, 104, 105, 106. 107, and 108 in which an SAW filter is carried among the lands 
for loading component connection, Form lands 101 and 105 in a bigger area than other lands, and 
it connects with the gland of an SAW filter on these lands 101 and 105. It connects with said 
grand electrode 33 through the through hole which furthermore formed each of said lands 101 
and 105 in the dielectric layer, and the engine performance of an SAW filter is demonstrated by 
pulling out to the terminal electrodes 84, 87, 90, and 92 of a layered product side face. Moreover, 
lands 101 and 105 and at least 80 micrometers or more of the electrode patterns 56 and 57 for 
the distributed constant lines of said switching circuit and the electrode patterns 58 and 59 for 
the distributed constant lines of said branch circuit were detached in the direction of a 
laminating, and they are arranged in it so that the insertion-loss property of the high frequency 
switch module for multi-bands may not deteriorate. Moreover, the lands 109, 110, 111, and 1 12 
for connecting metal casing are connected with the terminal electrodes 81, 83, 94, and 96 of a 
layered product side face by the leader way formed in the green sheet 2 through the through 
hole. 

[0031] On this layered product, diodes DG1, DG2, DP1, and DP2, chip capacitors CG1, CG5, 
CP5, and CGP, and SAW filters SG and SP were carried, the metal casing which consists of 
SPCC on diode and a chip capacitor was put further, and it soldered, respectively with the land 
for connecting the land and metal casing for loading component connection. Signs that said 
component was carried in drawing 5 are shown as a top view. The part shown with the broken 
line in drawing 5 illustrates the interior of the metal casing which consists of SPCC so that 
easily [ an understanding ]. Moreover, in dr aw ing 5 , the terminal response corresponding to the 
representative circuit schematic shown by drawing 2 is written together. 
[0032] According to this example, in case the distributed constant line of the 1st and 2nd 
switching circuits is formed in a layered product, it arranges in the field across which it faced 
with the grand electrode. This has prevented interference with a switching circuit, and a branch 
circuit and a low pass filter circuit. And ground potential is made easy to arrange the field across 
which it faced with this grand electrode in the lower part of a layered product, and to take. And 
the electrode which constitutes the capacitor connected between grounds is made to counter 
the grand electrode of the upside, and is formed. 

[0033] Moreover, by constituting the distributed constant line part of a switching circuit to the 
layered product down side, a grand electrode is arranged to the layered product down side, and 
effect of a mounting substrate is lessened. Furthermore, by arranging a grand electrode and the 
capacity electrode for capacitor formation made to counter to the degree, and arranging the 
inductance component of a low pass filter circuit and a branch circuit in the upper part, an 
inductance component can be separated from a grand electrode and a required inductance value 
can be acquired in short line length. Thereby, the miniaturization of the high frequency switch 
module for multi-bands can be attained. 
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[0034] Moreover, in the terminal electrode formed in the side face of the layered product of this 
example, the transmitting TX terminal of a GSM system, the receiving RX terminal, the 
transmitting TX terminal of a DCS system, and the receiving RX terminal are formed in the 
opposite hand which carried out the layered product to the antenna ANT terminal for 2 minutes, 
respectively. Since this high frequency switch module is arranged between an antenna and a 
transceiver circuit, by this terminal arrangement, it can connect an antenna, a high frequency 
switch module, and a transceiver circuit and a high frequency switch module on the shortest line, 
and can prevent excessive loss. 

[0035] Furthermore, in the opposite hand, the transmitting TX terminal of a GSM system and the 
transmitting TX terminal of a DCS system are formed in one side of the one half, and the 
receiving RX terminal of a GSM system and the receiving RX terminal of a DCS system are 
formed in it at another one side. Since two sending circuits and two receiving circuits solidify, 
respectively and are arranged, they arrange the transmitting terminals of a high frequency switch 
module, and receiving terminals to near, become connectable in the shortest path, and can 
prevent excessive loss. 

[0036] Moreover, in the layered product of this example, when each looks at the antenna ANT 
terminal formed in the side face, the transmitting TX terminal of a GSM system, a receiving RX 
terminal, the transmitting TX terminal of a DCS system, a receiving RX terminal, and the 
electrical-potential-difference terminals VC1. VC2, and VC3 in the circumference direction of a 
side face, the grounding terminal is formed between each terminal and each terminal is pinched 
with the grounding terminal. Each input/output terminal (RF terminal) serves as arrangement 
inserted into the grounding terminal. By this, leakage of the signal between each terminal is 
intercepted, interference is lost, and the isolation between signal terminals becomes a positive 
thing. 

[0037] Moreover, a grounding terminal is each side and it has structure used as low loss. 
[0038] In the above-mentioned example, although the simple substance device which closed the 
component to metal casing, and the so-called tubing closure package mold SAW filter are used 
as an SAW filter, even if there are few layered products, bonding mounting of the SAW filter may 
be carried out in the state of nakedness at the whole surface, a crevice may be formed in a 
layered product, and an SAW filter may be arranged to this crevice. What is necessary is just to 
make the perimeter of an SAW filter into an inert atmosphere with argon gas or nitrogen gas if 
needed, while closing with metal casing, in mounting an SAW filter in the state of nakedness. 
[0039] although the example of the above-mentioned laminated structure corresponds to the 
representative circuit schematic shown in drawing 2 , it is possible by it coming out easily to 
consider as other circuits within the limits of this invention, and there being, for example, 
changing the electrode pattern of an inductor component and a capacitor component, and 
changing a connection method. 

[0040] According to this invention, while being able to constitute two or more circuitry in a one 
chip, in a multi-band cellular phone, it can use for the part which connects one antenna with two 
or more transceiver systems, and two or more circuit elements are carried independently, and, 
for this reason, it has advantages, such as a cutback of components mark, a cutback of manday, 
and a miniaturization, as compared with the approach of connecting. Moreover, while decreasing 
dispersion in the electrical characteristics which originate in layered product structure by 
choosing a branch circuit suitably, broadband-ization of the insertion-loss property in a branch 
circuit part is attained, and the triple band-ized response of the high frequency switch module 
for multi-bands also becomes easy. 
[0041] 

[Effect of the Invention] It is small by using a laminated structure for the high frequency switch 
module for multi-bands which is used for a multi-band cellular phone according to this invention, 
and building in and mounting two or more circuitry at a layered product, since the high frequency 
switch module for multi-bands excellent in electrical characteristics can be obtained, it is 
effective in the miniaturization of a device, and the high frequency switch module for multi-bands 
equipped with outstanding electrical characteristics can be obtained by choosing the branch 
circuit part of said circuitry suitably. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the circuit block diagram of one example concerning this invention. 
[Drawing 2] It is a representative circuit schematic as an example of the circuit block diagram 
shown in drawing 1 . 

[Drawing 3] Since the representative circuit schematic shown in drawing 2 is constituted, it is 
internal structural drawing of the layered product as an example. 

[Drawing 4] It is the perspective view of the layered product of one example concerning this 
invention. 

[Drawing 5] It is the plan of the high frequency switch module for multi-bands of one example 
concerning this invention. 

[Drawing 6] It is the circuit block diagram of the conventional example. 
[Description of Notations] 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 dielectric sheet 

42. 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59 Line electrode 

31, 32, 33 Grand electrode 

61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74 Capacitor electrode 
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DRAWINGS 
[Drawing 1] 
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P*JBfi8Urfc<fc^. *LT. ai<t* (SMiTXEIB 
(W) tcWAZtiZV-'**? 4 Jl'j'EIBR. 
LP3<b, r3>x>1fCP3, C P4 v CP7^«S 
3*1, >W ^IBSW©y-f*-FDP 1 £*MfiE« 

SffiLP loraccjfAsnr^s. s/csi^-f^ 

0»©fl*R0SHWLG 1 £&2 4>;W ? ?BIB<DjN& 
5£$fc|gSgLP 1 4B % SttSfta^V-frCGPTT- 

rtLTT-*St*S*iri»s. £fcmrie&faR§P£T- 
^ec««r*citt< y-f*- FMwe4>BEBB?vc 

3<hLtfffllt^ e l5IBy-f*-FDP2©*V 
- FffiRcttft&SBC P5'^irSAW7^^SP 

**S*is*i4. s«cP5«3>f 

[0016] HMKlim»D«AHB<C«it»r«. m 
IBS AW7 ^J^SG, S P<Dfa©«:^ffim-^A*OP 

^SG, SPtLTy-ffitiitKDSAWy < )VZ&mi<>X 
fccfcOU SAW7^;^SG, SPiWSfflAOS 

[0017] CO^-f ^M^a-iWDifftt, GSM 

*©aM**»ir*»£. ^es^vc i ccw®db 

J£**>W*. B)«K: % DCS*<DiltfI£W^<h*r£iI 
«BE4B^VC2tc3r«0«ffi43^tf-S. GSM*, 
DCS«oa«tt«Ctt, BBEW?VC1. BEEMffVC 
1, VC2«ll3:«E4*»ft^. HEffi^VC 3*ii* 

gsm*, Dcsgkoygmmc. ies^- 

VC3(c»rS©«EE*^a. C©H««ft 1 K^f. 
[0018] 

[an 





VC 1 


VC 2 


VC 8 




high 


1 ow 


1 OW 




1 o w 


high 


1 ow 


GSM*. DCS»©SIB 


1 ow 


1 ow 


high 



[0019] a2K^l/fc«fliBn£4ftrt-*'&ft: 
[0020] SIT. Fffii&jaiK* ? 



[0 02 1 ] C©ft»«Jt*eiTTMi0«:fie-»-CBM|-i- 

®ffi3 l*sti«±ffi«:3gfiSE3*ir«,>4. f OT. flPJWC 
J&&3ti&MtiFttS8 1. 83. 84. 87. 90. 9 
2. 9 4. 9 6. 9 7. 9 9 K*ttT ZtcebommflUfi 
50 Rt*&tVCk>S. 
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[0 02 2] m@^£->GDEP$J£nTO&0# 

aWBfifcSti. -E-<D±<D^'J->^-h 1 lKtt, 4o(D 
7^>lS44 t 4 5, 4 6, 4 7#?&Ji&3*vCO£ 0 

CD#*JU-*~;Vm&-C*&) <h7>f>Ii48, 4 

9, 5o#»ashfcyy->5^-n o&anu ^ 
9*swu *©jtec % FH3 2^fissn/c io 

'[0 02 3]CO2OO^7>F«S3K 32&C&S 

*WK@^B«B«l/TO*. 7^f>lS42i46t 

4 8«;uu~*-;l/m©rg^£ft, flFflGHBOJWfiE 
t»gBLGl%fltJ?£L, 9-f>tt4 3i4 7-tt^- 
*-;MMr8»S*i. «ffiB<WNtee»l«LP l 20 
*#JifcU 7 -f >W4 5 t 5 0 ItX^-^-il/Wr 
«ft£ft» ^BB0^£^BLG2£fltj$U 5 

ffidlffiOTl^^BL P 2 *flttl,T1r> ft. 

[0024] yy->->- F8<D±tcst»i*n*^y- 

>S/-h7«:«:, 3>f>fffl©ii6 1, 6 2, 6 
3, 64, 65, 66, 67, 6 8 S *rC O £ . 

*<Z>±tC«JI3 ft* 9V- h 6 CC fe >x>^ 

(DHfii6 9, 7 0, 7 1 t#5> FWK3 3*sj|$JiK3tl 
■COS. *©JttC»JHS*l4yy->S/- h5CCtt k n 30 
>f r >-^mS7 2, 7 3, 7 4jW&J5JSS<VC04. 
[0025] Ete*G>±tCtt. 7-/>«S5K 52, 

5 3. 5 4. 5 5#»fiJt3ftfcyy->S'- h4*qHJB 
3ft, -ecD±iC, 7>f>lS5 6, 5 7, 5 8, 5 9# 

(D^U->^-h2CCtt % >aWBl«Sft, ^ 

ur, «±a»Dyy->^-h newt, »4WR^J$*S/B 
©7>F«$nrc^o 

[0026] ±«te>**> Km® 3 2&mi&$tltc#V 

f>^l»rt, 3>f>1fffilS6 1 , 6 2, 6 
3, 64, 65, 6 7, 68. 6 9 IS. ^7>F«S3 

fflp]B(DCG4£, 3>f>tffll^6 2(i, 9HHI5IB 
<DCG3£, 3>f>fflli6 3« 4 ^ffielBOCP 
4%. n>f>ffflfg6 4it *£ffi[g]8g<E>CP3£, 
nVf^-tfTSKSB 5«, ^ffle]3g<DC F 1 
>^fflmS6 7«, 3Hffln]B§<DCG6£, =3>-r>^ffi 
tg®6 8te, «BHIS©CF3CE>— WftWatbTOS. 
[002 7] $/c^'j-»-h7, 6, 5*Cjgj«Stt 50 
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6 2&6 9©Hir, *ffl3B©CG7«ltaS 
C, Bia(C3>7 r >-9-«ffi6 3, 6 4<h7 0(DR8C\ 9 
fflslB©CP7*«J£U 3>f>if^g6 6d:7 1© 
far, ^fflpJB<DCF 4*flteSU 3 7 1 

£13<DfflX, 4ffiSIB4>CF2&fltaU ra^f^U- 
®B7 2i^>FS=BI3 3CDIfflr, ^?ffi|5I8SOCP6 
*#J05U 3>f>tli7 4 < 6 8 Ltf^ls KHIfis 3 
3CD88-C, ^@B©CF3©— MftttJfcU =3>7 r > 
7 F«S3 3<Drar, 3?ffln]3S(DCG 

6<J0— »*«J58LCC»4. 

[0 028] ->2/- h 4. 3T«, 7^>H 

©5 1, 5B«S4HBBBCE>LG3«*JISL. ^W>^ffi 
5 2, 5 7 35^ffi@B<DLP3*»J3cU 7^>lg5 

5, 5 9 3W«flB@BOLF 3*«flEL, U>n&5 
4, 5 8#^fflHlBOLF 1*«j3SU 5^>mS5 3 
imW®V&<DL F 2 *«SEl/-CC^. 

[0 02 9] C3h6©yy->^-F*EE»u — <*« 
Ji8l,TWB{**«fc. C<Da»«<DfflJffi*C^m«8 
1, 82, 83, 84, 8 5, 8 6, 87, 8 8, 8 
9, 90, 9 1, 9 2, 9 3, 94, 95, 96, 9 
7, 9 8, 9 9, 1 0 O&JgfiKLfc. 
[003 0] MftOttffiBtCH. *«SR*»»tfB©^ 
> Fi^«^r-^*iS«-S-*^:»©5> F 1 0 9, 11 

0, 111, 1 12OT&iRS*vCOS. fSttX^Sttffl 
<D^>F<DF*9, SAW7^^«$^l^7>F10 

1, 1 02, 1 03, 1 04, 1 05, 1 0 6, 1 0 
7, 10 8(Dfl, 7>F.10K 1 0 5*ffiO^>FJ: 
9fe;*#&ffi«TJf*j£U C©7>K10L 105t 
SAW7 4 Jl/^CD^"7> KiSc^L, $6tCg»il2^>F 

101, 10 5^n-eti^^i*ncc^L//c^;u- 

*-Jl/*/M^r«riB^7>F««3 3<b«ttb, set* 

mm<D&*&& s a , 8 7, 90, 9 2^i^mtct 

C\ SAW7 -f ;I/*<DttSB**»S-&TOS. v 

#^tT*C£#»OJ:5«:, 7>K101, 1 0 5 £ 
fffBX^ ^7^InIBO^ : mSISSIBffl^mfii^^--->5 

6, 5 7, «jffi»«|5|B©»ffi3E»D»Bffl©«ffi^ ,? *- 
>5 8, 5 9£*ffl«^CCd>&< i*>8 0 /zmfeUhUt 
LCiggLCC^p ^^~X£&^T£/t&€> 
7>F1 0 9, 110, 111, 11 2te, 
;l/^l/t^'J->^- h 2fcJgja3ft/c3imuaKK: 
J:9. WB«OT<D^*B8 K 8 3, 9 4, 96i 

[0 0 3 1 ] C©SJI{*<Di:K:, FDG 1 , D 

G2, DPI, DP 2 , f^3>f>tCGL CG 
5, CPS, CGP, SAW7^;U*SG, SP£JIiS 
U £e>K, #«r*-F, 7 c ^^ p n>7 r >1f±CC, SP 



(7) 

U 

WUfc. 05CC. fJfE§l J ? L £f£$SU;te*£^£¥M0 
' tLXfik-r. ®5tC*5i,>X$mV7r;Ltc$lfHZ. SPC 
C frh ft -2.&JS. » - * ©1*3 giS£ajJS*iSa ft <fc 5 K0t* 

[0032] commmicjztnt. m i &vm2 ©* ^ 

©^g&£l*U'C<^&. -eixT. c©^5> Km£i-C&$ 10 
>-tf-£fiffi£-r3^®£> ^©±ffl©^5:> FBStcatft 

- [oo33] $/c, * ■< v rmfooftwmms&tm* 

ffl©^smS*-€-©^«ci2SL. ±aucci-Ax:7 ^ >l 
m>^6T i &Mft^>#i'*>Xfiifcf#* 

c 0 0 3 4 ] t ©jiifew©ajg#©wratcjfJGS;i* 

JI{*£2#L/d5*HliJ(C, GSM^©aHITX4SH\ § 
flRXJSB^ DCS*©j&fITXffiT-. SfRX«f*5 

r>r-^<!:Sis<siHigs©ratcies$n-2>©T?. c 30 

©48T-ffigK:«t:9. T>f 

©i^SST^-rSCiAi-Ct. *#ft«&£|ifi±-CS* 

[0035] $6(C. -g-©J5*t«Cte<,>-C. •?•©¥#© 
>tWJ«:> GSMSi©jHITXii&^. DCSI?i©jMfgTX 
m-JW^fi£Sn. ^^-^©jtfflijK:, GSM3i©§<iR 
XigH^ DCS*©SfIRX^#Jfcj£;*;hTt,>S. 2 
o©itftll8g, 2o©§fllH]8§«. ^h?n*fcSot 

seg<*tts©-e. s^&x-y f ^*^*-^©jiifi*s^- 40 

<b'5U. £<IiiS^<L'5L&;a<K:i5gLT > SS^8g-C 
©}£&# WTfiBt ft «5 . sfc#ft«*£l»il:-e * S. 
[0036] Sfc. C©*^©Sjl{*-C«. MffilcB 
l££ tifcT >7~i~ AN TifS-?-. GSMSOMTXffl 
^. ^MRXiSHK DCS*©iHftTX«T-. SftRX 
i&T. RtfUEESsi^V C 1 . VC2, vc3»t>r*i 

«jffi©siHi^-cm/c»^. s^ra«:«T-x^ 

So SAm*«T (RFig^f) ti. T-xiSHBcJ***-. 

fcEgiftr>r^4. cnwo. s^ra©m^-©is 50 
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— > a > AJSBIft © i ft o 

[0037]**:. SfflKT-X^a** "3 . {gl&fc£ 
ftSfiJjgi^o-r^-S. 

[ 0 0 3 8 ] ±IBHifi0>ICC*il»r{*. S A -f.il/ 

HJlft©4>ft < t i>— ®tc S AW7 ^ ;U*£«tKJS 
r. C©(H]g|5«:SAW7 -f ^i»*i2gLT4>J:t^ SA 

[0 039] ±f5SJl#i§©^Jfi^l». 0 2 K^Ofc^ 
ffi!18§H«C»ft.-r€,fe©-C*S*s. ^^©ffiHrtfffe 
©HSSt-riCiB^tCT^o-C. m«> -f"^* 

[0040] 2f:|6Bj(C J:hK, &£St©[IISg«lJi5t£ 
»«BK4st»r. a^©^MJSilo©T>f-^*S 

©BU«. X^©giM> /J^tft£©*J.££W-r£. 

•rsmmw^i*©^^^^*^^^^.*:^^^. 

Kflmsifc* f ^-=ei?»-;u© h 'J f 

{fc*fJt^??a<!:ft-5. 0 
[0 04 1 ] 

SB^jS^rfflU. «®[©Ii]S§tStl5rSJSf*iCrt/a • 
l^tSC it/]«tlM6?)1lftttcgn/cv;^M> F 
fflWJS^ -< v ^^^a-^fSC t*i|±l*2.©-C« 
§©/J^b{c^ft4>©TA0. SfcBuieielK^ei©^ 

[0ffi©{S#ft3iBj] 

[0 1 ] #2SBJ3«:{fcS— SliS^©lHl8S^o d'H-c* 
[02101 fC^nO/clelSg^o ^0©— mt bt(Df 
[03] 0 2tC^Lfc^ffl0SS05:«}fiS-r2./cS!)tC— M 

t L -c©ffl@(*©rtgp«3g0-c* 

[04] *mMK.&z-9iMm<Dfmi*(»mm-c$> 

[05 ] 2ts:^{c^-5— mmm<o-7)v^^> Fmnm& 



(8) 
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(me] u?m<DMm-7v ? ^sit*^ 

1,2,3,4,5,6,7,8,9,10,11,1 

2, 13, 14, 1 5^m«^>- h 

42, 43, 44, 4 5, 46, 47, 48, 49, 5* 

imi ] 



1 1 w 


— f^\l — 

***uij_[/ vL, 


1 -1 SI 


thfTX 



TX 
G» U 



DCS TX 
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* 0, 5 1, 52, 5 3, 54, 5 5, 56, 57, 5 

8, 59 =? 4 

3 1, 3 2, 3 3 ^> F^S 

6 1, 62, 6 3, 64, 65, 66, 67, 6 8, 6 

9, 70, 7 1, 7 2, 7 3, 74 rj>^>ltmS 



[12] 



ifl CM 




DCS TX*- 
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